The sequence of the largest subunit of RNA polymerase II is a useful marker for inferring seed plant phylogeny.
We used RT-PCR to sequence approximately 3 kb of the gene coding for the largest subunit of RNA polymerase II (rpb1) from nine land plants. Our results show that plant rpb1 genes all have a similar GC-content and that their amino acid sequences evolve at a similar rate in most species we examined, except for the Arabidopsis thaliana and rice sequences which evolve faster. This gene also exists as a single copy in most species and contains enough phylogenetically informative sites to resolve the evolutionary relationships among seed plants. Protein maximum parsimony, as well as neighbor-joining and maximum likelihood analyses of DNA and protein sequences, all generated identical tree topologies with similar strong support values at each node. The angiosperms are a clade comprising Amborella as a sister group to all other angiosperms, followed by Nymphaea, Magnolia, Arabidopsis, and a monocot clade containing maize and rice. The gymnosperms also form a monophyletic clade with Welwitschia and pine grouped together and sister to a Cycas and Zamia clade. These findings concur with recent studies that refute the Anthophyte Hypothesis and place Amborella at the base of the angiosperm tree. These rpb1 sequences also give a more consistent picture of seed plant relationships than similar analyses performed on data sets made of 18S rDNA, atpB, and rbcL sequences from the same species. These sequences therefore show great promise to help further resolve the phylogenetic relationships of seed plants.